AD-A124 038 DIFFRACTION FROM OVERLAYER ISLANDS W1TH POSITIONAL
CORRELATION(U} WISCONSIN UNIV-MADISON T LU ET AL.

20 JAN 82 TR-5 NOOO14-81-K-0718
UNCLASSIFIED F/G 20/2 ° NL




-

- - —rv

B
FeEFEEEE
EEEE

FEFRE

~
o

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A




R = ——

SECURITY CLASSIFICATION OF THIS PAGE (When Dote Entered) ( ! :' g aR
R IAD INSTRUCTIONS

l REPORT DOCUMENTATION PAGE  BEECay P TG ForM
[-]

T NUMBER ll. GOVY ACCESSION NO.J 3. RECIPIENT'S CATALOG NUMBER

| NOOO14-81-K-0718-5 LAl
’1214 $. TYPEL OF REPORT & PERIOD COVERED

& TITLE (and Subtitle)

rDiFFRACTION FROM OVERLAYER ISLANDS WITH
POSTITIONAL CORRELATION

Technical Report
6. PERFORMING ORG. REPOAT NUMBSER

Lf. AUTHOR(s) @ CONTRACY OK GRANY HUMBER(S)

T.-M. Lu, L.-H. Zhao, M. G. Lagally, G.-C. Wang,
and J. E. Houston N00014-81-K-0718

9. PERFORMING ORGANIZATION NAME AND ADORESS . ’IOOIM ELEMENT. :ﬁffCY, TAK
AREA & WORK UNIT NUMBERS

Board of Regents of the University of Wisconsin
System, 750 University Avenue, Madison, WI NR 629-772

53706
1. COMTROLLING OFFICE NAME AND ADDRESS 12. REPORNT DATE

¥ January 20, 1983
Office of Naval Research - Y
Arlington, VA 22217 o nouseR o Pagts

T3, MONITORING AGENCY NAME & ADDARESS(I! diilerent frew Controlling Office) | 15. SECURITY CLASS. (of this repert)

Office of Naval Research .
Branch Office Chicago Unclassified
636 S. Clark Street, Room 286
Chicago, IL 60605

6. DISTRIBUTION STATEMENT (ef ihis Repert)

DA 12403%

Sa. DECLASSIFICATION/DOWNGRADING
sgu!oul.!

Approved for public release; distribution unlimited.

[

5"6 \'

17. OISTRIBUTION STATEMENT (of the abairact entered in Block 20, Il dillerent trom Ropert)

18. SUPPLEMENTARY NOTES
§

Surface Science, in press.

y and identily by bleck number)

19. KEY WORDS (Continwe on alde 1

Surfaces, diffraction, adsorbed layers, island size, orderi .£aces. .

v
-.ﬁ»

c;q%\ XU T
APSYRACYT (Continue an roverse slde N necoscary and idontily by blesh number) Ny« vl .
y .

presenting the autocorrelation functions with a set of d~'runct'fonsmmhe: i
aré obtained for-- | .

capproxi- | .

i, Mot

S

Q.

[

()

Lag | method developed by Houston and Park, closed-form solutions

=1 | the angular distribution of diffracted intensity, in the ki

La. | mation, from commensurately adsorbed overlayer islands with sitiona\nuzgu
correlation. It is shown, for islands with unit mesh larg th.a.fb ,pf ;
the substrate, that the interference between the islands )
influefice on the angular distribution of the superlattice ?eam 1ntetl g @)

DD 5% 1473 =oimon or 1 wov es1s ossoLaTE 88 Q ! I g ] 20 .
$/N 0102- LF- 014- 6401 SECURMTY CL ASHPICATION i Gast (W ': 'ﬁ-. i

L ittt g 1,
A ' ! .
. s - i .

T




ORI

. e -— IR |

Tiecedton TP__ l f—' ‘

. ;p_tl !
a

R )

Block 20. (continued).

if the islands have short-range correlations in their position. Although

interference effects are present in the line shape for islands with
long-range positional correlation, it is shown that these are not
measurable unless a very narrow detector is used. The results are
applicable to LEED, RHEED, and grazing-angle x-ray diffraction measure-
ments.

Ly

. 'u-'“.'t‘.‘"‘ 0

i LA ST R
BY.

%K ntggx}!!&!!!L__---—-
T availabiliny Ceded
CTTTTavall amd/er
Nt '\ Spesisd
N ) - .




P

T

A

OFFICE OF NAVAL RESEARCH
Contract No. N0OOO14-81-K-0718
Project NR 629-772
TECHNICAL REPORT No. 5

DIFFRACTION FROM OVERLAYER ISLANDS WITH POSITIONAL CORRELATION

by

*
T.-M. Lu, L.-H. Zhao , and M. G. Lagally
Department of Metallurgical and Mineral Engineering
and Materials Science Center
University of Wisconsin-Madison
Madison, Wisconsin 53706

G.-C. Wang
Solid State Division
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

and
J. E. Houston

Sandia National Laboratory L
Albuquerque, New Mexico 87115 B

LHN
T

*Permanent Address: Physics Department, Hunan University,
People's Republic of China

January 20, 1983
Surface Science, in press

Reproduction in whole or in part is permitted
for any purpose of the United States Government

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED

< e m— —




$534d U1 *3UIIIS IDvyINg

ABaav] 30 1uamgaeddg ‘S ‘N NI UM
92-9NI-G0pL-N 3I%a3u0) Japun -dio) apyque) uotun Aq vuufuaccu

»

euty) 40 241qnd3Y s ,31doay
“A115J3ALUN vRuny ‘Judaenaedd] SOISAYJ SSAIPPY JUUCUIY
..

YNO £q parsoddng yoraeasay
.

GILL8  ©>1vay M3N ‘anbianbng(y
AJiolea0qe7 |PUOLleN PLpUPS
uoISnoOH "3 ‘p

pue

0€8/¢ P3ssauud] ‘abpiy weQ
As0jea0ge] (euotiey abpiy xeg
*E% uolsiAL] 1°1 pL|OS
buem "3-'9y

90[£5 UISUOISIM ‘uosLpen
UOSEPRY-ULSUODISIM JO KJ1S4dALUN
J33UAY) 3JUILIS S{eLAIPN puUp
burasauibu] (edduty pue |e21bang 013y jo Juamsedag
Arrebey 9 W pue * oPyz “y-7 MY W-L

-

uzc:k,_uxxau TUNOILISOd HLIR SONVIST ¥IAVTYIAQ WOUS WOTL1IWY44Id

Foorm N T —

e

W

St i —————— =



A\ dlead

0} 43p40 u)  AYJSUIIV} WEIG-PIIICI) 1P T JO UOYINGYAIS)p sejnbue
WY up PaUERINGD S| SI5EIIA0D pue Sinjeuadmd) SAOJIRA 1B SpuR|Sy W)
10 32)s pue Adeys ] U0 UO)JPLIOJU]  STUMDINSEIW ISIY] 10) PISA
3q 0S|® Ajd)Oupad wy UEd W00y )P Ava-x djbue-buyzesb pue (QINW)

Y0)II0I PP WOUDIBLS AB1aud-ybjy u0y)I3| a1 ‘IdAIMON RIS

(8¢°2*1)

PaL2A03-2)8GI0SPe 10 UeILI PIINAISUOIAL UO SPUR|SE §O Apm)S

(9°s)
gy Sugpngouy :v.ﬁlta PUP UOLIOMLO) PUR S| JO SuoyleBy1SaAuL a0y
b1y 20few y) 133q sey (1131) v0YIPLY 1P WOAIII D ABadud-MO)
‘atyers
SII9JIP YONS Y@ PATRI[IN SPUR|S| | |OWS SIYRw ey Spue|Sy O Abaduo
3335 ) 0) UOYINGIAIU0D € IPIA0sd Aew SID253p ajeaISYNs ‘A(jeuyy
‘WD1SASONS J1MeukpomIany) PIIR|0SE UE XYY SIIT uay) SUAYs yons £y
pajesedas 3dea.d) yoe) :.gmw.w!:u..c JO UOISNJIP IY) 405 SAI0aaeq
atqeniavadm apjaosd Lew sabpa days Se yons $)I2)3p pPapudlnd AJLIISONS
“SUO AILLeWS JO ISUAIND Iy) I MouD 0) W] JUIIL NS PRI JOU AAey
spuelsy 362wy ay) 'Sy JeY) ‘SuO|IRIIME| D)33uLY JO AsSNEIQ unId0 Aew
SPURLS) ITHS-IPJULY  TSPURIS) BZ)S-DIVE) JO VOIBNIO) SY) JO) SUOSEIL
1RI3ADS 3q Aew 2434) "24mYDNAYS JeY] 40 aheada0d woijeanIes ay)
buypn|duy pue ueyl ssay 36eaanod Aue Je powso; aq pue|st djeqeospe abaey auo
I0y) S24pnbaa waIsAs ) O ABIdud adis ay) JO voLIRZmEulm ay) “wniaqy|inbd
10 d0)ans 123)43d ® u0y .w-.ml...o 10GU05pF Y] UIIMIIQ SUDY)De
-29u) o:.uuns.:-. I O IWAISINS WYY 0] NP S} Sy :-.mva:o»eu
#0| J° WI0) JIMINAYS Srindilaed B YA (Spuejsy) suoibaa pasapao
(euo) susmg p-on3 L Juanbass ‘sadesans (e3sAsd-a(buys vo uoyjdaospe u)

aoipnpeiu]  cy

‘S uom

~3unseaw uoi1Iea)31p Aed-x ajhue-buyzesb pue ‘@I ‘@3l o) a1qedtydde
B4R SIINS3I Y] “PISH S| 10)INNIP MOLueN AIIA P SSIIUN Jjgesnsedw
J0U e ISIY) TeY] UMOYS S| I§ ‘U0IIR|ISA0D [Pu0ytsod dbue.-Guog
YIm spue(s) 10) adeys | Y] UL JUISIIG i€ SID3PPI IDUILYANY
ybnoyy |y u0yIsod A1ay] My SUOIJe|3II0) Dwes-T404s Iaey SPUR|S|
) 31 AISUDUL weIq I IRLAMNS T O VOLINQLAISLP Jejnbue )
U0 3DuIN|JU) J0uIm ® AJUO Sey SPUR(S] Y] UIIM}IY IIIIBj 1Ny W)
1841 ‘2)1eSqRS Y3 jo Jeyy uey) aabae| ysam Jpun Yim Spuegst a0
‘UMOYS S§ )] TUOLIP|3JA0D |eUOIISOd YIIK SPURIS) JILE| 1IN0 PaqIOSPe
A1370anSUIMN0D WOJ) U0y )ew xosdde D1jewdugy I Ut ‘AYsudjuy P
SI9RAJ)IP SO WOLINGIAIS|P svinbUR YY) 4O) PIVIEIQO IUP SWO|IN|OS W0
-PpISO|D *Nieqd pue UOISNOY AQ PIO(IAIP POYIIW Y] UL SUDLIINRY -y

JO J3S @ YIIM SUOYIINNS UO) IR 324000 Ne Y)Y BuyuIsaadas Ag

vaISqy

v




43I0 3Y) U) “VojIe(aIN0d |euoylisod abuea-jaoys ssassod 0) pres
3ue spue(sy Y3 pue ‘sacueysip aabaey e spue|s) 3Y) o suoyyysod Yy
121pasd 03 ML 1p 40w pue duom SIW0I3q )] °uo 0S pue .Auvmg uey)
J3pROIq UIAD Sy (J)y o ASN‘ = A..:ng Adegims - (4)y ueyy Japeosq sy
?.VN.. uay) ‘(AN o (F)y = Auv~= *:3t) *(d)y JO VO IN|0AUDI-J(3S Y)Y S

*(4)% *spueis) 40quByau-puadas jo swoyjesedas jo U0y INGYIISIP Y
J1 c(421e| vaalb g fm (A)Y jo wio) Yy jo satdwexy) -0, IueISLp
abesaae 341 Jo AYuEdiA ) uy Aquo anjea a|qe)raadde sey 1y pue ‘® jo
sty (e1633uy e PatENIES SUOYIDUNY-p JO I35 ® S) {2)y voy3oun) ayj
‘90130134400 jeuoy)sod ssassod 03 pies ade spueysy Y)Y ‘()Y uoyyouny
oI INqLAISEP © AG udAlb santea jo abues payimy| e aaey Ing Lavs)jque jou
aJe spue|sy Guysoqubyau om) Aue jo suoyjeaedas ay) jj @ juesuod
32171%) au) 30 31djI 1w (eabIju} Aseariqe ue S§ Spue|s| jJuadefpe oM} JO
S42JU2D 50 uojIeredas ) ‘SPUR|S| JO VDLINGIIIS)P WOPURS © 404
Am:.f-a pue uoISNo Aq pIdo|3A3p JuawIPaL) |edfIew
-3yjew SNoJ0bia @ bursn ‘uoy1e|3J10d (euot3isod jo saaahap snojaea aaey
194y} 33131e143dns ¢ Y3m Spue|st 194e(I3A0 WOJ) SUO4)II|D AGJdua-mo| )O
6uiaa11eIs ) jo w|qoud Y)Y A |eI3Ud6 BAOW IAJOS [{OYS I 343y
wO1qoJd Spy) SSIUPPE |RyS I  "PLOY 0) 1|NSA4 Y] 40y H3ps0 U) Aq
ISME (3P0AISqNS ) A PapiAoAd SIS 31 1P| PaqeaIsIud w0 )5 ISnm
swoje ({e jeyy Gujpzyubodas) spueis) 3yl jo suoy3ysod ayy mopues, Moy
40313 J0u S§ 3} pue A1SN0.1061a pancad u3Iq J0U Sey J(NSIA SIY) *aInamop

:_-n.o.m&.uﬁ.a:meoae. weaq a3137e142dns 3y) Jo uoiINGIAISIP senbue ay) Wo4y

£131232)p spueisy 3y) JO azys pue adeys ay) uW.IIaP 0} pasn uaaq sey
INSIL JuURIS0dM) AUBA S|Y] “SPUBISE |enpIAIPU) Y] W04 PIAIILIS

S31715UaIV) 3Y) JO wns Ay} SN[ udYY S| AJPSUIIUY weaq adjyje|dadns ay|

‘spueqsy yons Buowe 1S)xa A(14esSIIPV ISNE JeY] dIYSUOyIe|ds aseydyjue
3YY JO ISNEIIq SWedq PIAYILA P 3711101 130nS WYY O AYjuiNA W)

uy jJuersodel Jou Sy (A|IUaIaY0D 431IPDS A3Y) yhnoyl(v) Spue|S] 3Y) wIamlaq

AWIIFANNUL JO 173)33 W) ‘SIS WOPUEJ I 1P |INU 231 )10(JI0NS © YIm

SPURISY 4§ TRy “J00sd SN0A0YS YRONIIR o *pRISIBENS aney Kqaneig

(6)

pue Adea) "SI APpUn0q Iseyd) Jve (PN0{ 12104 OS|® sdeyadd pue

(01°6)

LRPUDY IP|SUPIY )0 BDUIISEXD aYY SI) AWy I1e1ISQNS Y] JO Jey] uey) sI1edsb

YSam Jjun P Y1ys U0 JdI0SPR IJRANSUINMDD *AIAIN0Y Jaede aej Jue

A34) J) UIAD SPUR|S| Y] UIINIIQ IWIAIJAINL ) S (P I¢ JIP]SUYOD

0) SPY U0 PUT *JUIIWOD A1313|dmod S§ SpuR|S) 3y wusy Bupiaajyedrs ayy

840)343y]  "230015qNS W) JO A1101poysad W) YHNOY] PIIR(D10D (4I5S e

‘SAIUID HIIMIIG ‘I|dweXId S40) ‘pIansedw “Spue|Si ] JO suojItsod

YY) “ID0JANS YY) VO PIMIO) Bur SPUT|S| M) A(WOpura MOy pue jaede

Ay MOy 23110W OU ‘IJ0JUBY]  °SSOIIBA TEUN 31104 aY) JO satdiiine

(eahajuy 3® 4N3J0 TeY] SITES UL IS SWOJE L|P “-° ‘SIS ) vy

UOLIB{ILI0D B WNEIUIW ¥ S) 3IY] YY) 33} 10y 10 1410SpR ILANSUINND)

‘UOLIP(IIA0) {PUOY TSOC IMOS IARY Jey] ING IJURISIP © b Aq

pajeaedas A|(viieds aq Lew Jey) SPUP[S| UIINIIQ INIUIJNIIUL JO 133)4d

ayy sy L||eog)A(Pup PasSILppr UIIQ J0U JB) OS SPY PYD IJLAISQNS

Ul | {LYSALD © U0 PIQUOSPe A)IICANSUIANDD SPUR| S| ADAR|IIA0 MOy 3| joad
A14SuaIny weaq-pajdeas)ip yy SO uoyIdiadsap Y Jo 1d3dse Jsofem y

‘spue|st

43Ae| 43N0 JO UOLINQLAISIP © JO) PIUILIQO St 18] 3|1 joud A11Suau weaq

-padea)y)p 341 210(NIJPI 01 3|qe 3q 01 Juejuodwy sy 1} “Axedrdd ug ey

1O134Us Yy 40 saseyd sakejouom JO YIMOAH JO SOEIALY ) ApNIS O} pue

SIZIS SMAONU [©I114.52 31e611S2AU) 0) “UOYINQYIISIP IZ1S WY JICAINR

[ —_

P

pes

P




ta- 30 wes ) 3G |4 A1 119°q0ad )  CAeme 4 IDURISIP @ 4D

puesS) 4dyJoue Gupusy 50 ‘ugbrao aql 1@ St 4IIUID ISOyn pue|sy ue

uaaib *4A14119eq04d a3 sy (4)d ‘-3°y ‘suojjeaedas pue|sy jO HOjIIUNY

U0)IE[3LI000INE Y] JO WIOHSURS] SIAN04 Y] S| ( "bI Uy wudy ((A)df 5 ayy
=N

1
(N 2 ] = ()4

0=.3 1=.N 0=3
Ki
N2 -

.n.._g....-.auoa..:vgwgﬂn...a.e
1.4 e

IPURISY AY) WOuy PIAdYIRIS

sapniyjdee ) jo 3beadae ayy jo asenbs ay) sy ..;wn w3y ayy

"0 03 [enbd aq 0) pawNssSe Sy 10)00) HuIaIYIeIS ISOHM S4dud))jeds

14N Buguyeruod e2n 374s jo puepsy ue Buypuy jo F11119eqoad a sy
(N)d PU® 2315 Y3,3 ay) $|aqe| IPY) X3PUL Ue S| T § 2 0 = 3 By

0=,2 0= t=N
(2)  ‘Ouw-)dwa 3 (xy) dxd t (N)d A - Ag.mb

N N
Aq uanyb sy
...&mu ©10330) NIINAYS 3Yy JO adenbs ) jo abesaae ) $4243371eIS
u..:.x. 30 Juamabueaae padeds A{qnop e ylim Spue(s) 3Z)S-JuUdAd )P
JO UOLIDB| |0 @ J0; puUR|S| |ENPJAJPUL UR JO 1403V} AUNIINALS
E R A:Nb ISMO|[0) Se pauyjap A)1d)|dxa 3.0m 3Q URD SWId) 3Y)
‘spuejsy paquospe A}12)eansuuemod JO J3s © woas DUpAI)IeIS 40) Spue|s)
UIIMIIQ BDUIABLAIJUY Y)Y SIUISAANIL MUY puOIIS BY] "Spue|sy
Y] WOuj PaUIIIEIS SI{IISUINUYL AYY SO WNS Y] Ajdw)s S} W) Isapy
Y| ‘WIOJSURL) 4BJANOJ 40) SPUR)S || Pue ‘P JURISUOD 3def

3yl pue § 403334 UOGIIIEASSIP Y)Y 50 Yonposd AyY ‘e © S x X IuIYM

() ‘ :bz__g,vu...ﬁ&".‘:

S® U4 3q ued

. (st)
A34SUdIVE PAYIRASIP YL "0437 3q O} pammsse S| 4010y BuysalIeds Sy -y

‘4331005 J0U SIOP J1ISVY ILNISQNS Ayp IS, 40 SIS PIdRIdoUN 0
suoi6a4 Aq pajesedas aie spue|s| ayj “JUISUOD IDLYIR| W) S| € pur
43623uy abar| B S) | 213t ‘R UCISUIMP YL 3311I| | PO SuIN P
-3u0 ¢ uo pafiuesse A(MOpues B2 JUEISUOI IXINIC| YI{A SpueqS] | jews

A3PYSUO)  D(QO4d | PUOISUINMIP-IU0 € J8IA) |(PYS M K10 [dmys 0y

0) J¥[3110) |Wi0)1950g obuey-1404S yI4M spueys| 4§

cKivwamns 33149 ©

saapb g <235 -adejuns paddars Ajaenbaa v wo spueysy 40y pajeadaa sy

UOYIPALAIP I Al DS U] UOEIRLBLI0D [euotIjsod dbues-Buoy yIjn

Spueisy 404 J{{ "D¥S Uy pue ‘uO0| 112220 (B0} )§50d Fbwes-)ioys

BuysSassod 3I0)aNs 1|y © WO PIQLOSPE SPUR|S| 405 3|(joad ae|nbue
WeIG-PIVICAS (P Y)Y 40§ UOISSIIAND UP JAJAIP M UOLIIIS TNIN YT ¥}

‘K1yawnab 2033939p

0 SacuRISWNDAYD (ey2ads Aapun A|uo I(quysinbuiisIp S§ IIuI4I)13T¥}

SIYY 40) a{tjoad se|nbue 3y) 0) UCEING)IIU0D YT JPY]) N0 Juiod I

‘Ui 12124400 (euo11isod aburs-buoy  Bujaey SPUR(S| 40) INALD)IINg W]

21eINILED OS|e Iy "UOYLIT(410D jeuoy)|sod FBura-aoys Buraey spwe|s)

104 OS|® IN ‘SPUR|S) JO UCIING}IISIP WOPUES © 10) (U0 10w SPIOY
:.;n.!.a:_ pue £3ea) £q paysabbns Jynsas ay) yey) L snosobya moys an

‘W0y IP]34403 |euoy1gsod dbues-buo| Buyssassod se

UOLIIUNY UOPINQIAISEP U0 IRARdIS-PUR| S| SIY] MI|R 3340|440 we 0] 13gda

11eys an ...:.... T 405 (€20WIP) 5§ WOEIIUA) WO INQLIISEP A) §O

YIPIM ) Uy} ‘uvo 0S pue .~=m~.mv.. = ..x:nc £Q wo| 3 Iun) wOy INQLAISEP

uogjeaedas pueisy Joqubiau-pagyy a3 ..e..ﬁ..? = ..:.a.: Aa waayb sy

UOYIDUR) UOYINGEAISEP. UOYICIRdIS -puR|S) Hoqubiau-puOdIS Y §i “pwey

P TR s S —— .
" L . .

[P

—




(21) (270 4 2/D v W2) = 4
pue

/% ugs
() m...mﬂtwn_. = o

:sdiysuoyIegds buimo| {05 ay) spiath (g) by Aq paussap sajyyjuend
3y} 403 BuiAgos pue (OL) "3 30 wiogsuesy s3yan0y W) Buyyey
‘w0 0y b2 sy #(heWz)
pue (|1N2) UdIMIaq SIIRISIP Aq patesedas spue|s) 10qyb)au-ysasrau
bugpuys 3o A3)|1qeqoad 3y jeyy yons pazijemsou sj (J)y -spue(s)
A0qub1au-1S2409u UIINYDG diysuotieas aseydyiiue ue sasned skenje =)
UOLIoUN) UOLINQILISIP SINT YIIN  -IZIS pueys) 15abae] 3y) 01 (enba
40 ueyy 436w 3q 03 pawnsse S| ydIyn ‘e2 Aq uangb st vopjeasedas
pue(S) whmpue 3yp  °| "6yj Ul UMOYS S| UOLIIUNG UOLINGIAISIP
syyt  cvaede B(Daz) T ¥ (LaWz) 31@ eyl spueisy Joqufyau-ysaseds
Buypuyy Jo (b/1) A1111qeqoad (enba ve st audyy -3y *(J4)y uoyyduny
uoLINGEAISIP T SO YIPIM T SJUASAAda Jeyy | < 23baju) ue S| ) Iadym

i
(o1) “Tiwme) - 519z O - (a

s oa

01 |enbd vo1Ydouny voyy
-nqLaISIP UOLIISOd pUR(S) YT JO WI0) [€1)1U] U ISOOYD M ‘U0i)1e|ILL0)
12v0) 1 1s0d I6URA-II0YS YIIM SPUB(S] JO 3SED ay) I)eJIsSn||) O}

“{2)4 )0 w0y pIIRIIP I vo puadap (1M & pue O S3IEIVEND IYY FaIym

4503 9 2 - A4y
(6) ( -.?.ﬁwl..mamﬂ (Mg ¢ ()3 = (N

“-aey
(8) * )y s ’—9
SBULJIP 00 J) SIINSIL UoLIEIN dwS ANy Y Ty £ ((di)y) # so)

(-1 41 ((a)u) 44
(¢) { .f_?lnwr&: + l-m.ﬂuvu..u—w.u .-v~u + ﬂxv.Nn.. = (M
an b 0) powwns aq uey Yrym
. L= ) 1=u
(9)  LHG-) g 2 4 (3 1 1) .-wu ....mm = (xn
se (5) pue (v)
‘sb3 JO swu3a) uy UIYLAN 3q ued (1) b3 *wauodyy voyInjoAv0D ay) Bugsn

(s) A Wy e - (@)

bt M} :_-m:.?];.. 10 1Inposd oy IN0AUOY Y1, u Y)Y S§ ..: EXT Y
_ " (=u - t=v .
(v) HA-) M s (B) et e (a)d

- -~

uoyssasdxa ) ybnoayy 434 1aed pavoyruam (d4)y
uoLIdUNg VoLINGLAISEP AT4{1Qeqosd uot150d-421Uad-pury St s0qybiaw

~1S24R3U 3Y) JO SWUIT Ul PAUEIIP 3Q wed (4)d (4-)}d - () ‘smy

e -

[ETY

PSR

- e o et — e




“s3Insaa buy)iyids j0ds umouy-|jam

Y ‘UOIeNIES SEyYY U]l CpPo O YIM D L1ews 10) Ajuo Juedyyiubis

3G | [N $3D3)59 FDUBUBYAINU]  "UBAI ) 40) SE *10}IC) IMNIINAYS

pue(s) abeaaae o) woay JInsaa Lay) axyi| 00| Sweaq adjjjejsddns

) PuUP 3DUIISUINUL Y] INO sIysem (3bue) B) swoyjeaedas pueys)

J0 u03INGLAISIP peouq € ‘ppo Sy O 44 Jey) moys (p|) pue (£1) "sb3
vo) ), (49 - ()0 -

pue
€1) (4 - - (ran

‘@'t ‘suoi3ssod weaq adijje(4adns ay) Je IIUILBjUAJUL IAFINLISIP
awos sasned Afjeasuab spy} -sataepunoq Iseydylue Jo SSION3 ue 3q
1114 343Y4) ‘33531002 ued dyysuojiejaa aseydyjue ue aaey J0U Op Iey)
spue|sy ALuO asnedag -32S3|R0D ued A3Y) ILIYM IZ}S Y] 0) MOH
SpUR(S( UdYM ‘djdwexad 10  °*SI[Nsas uotjentis Styy diysucsle|as
aseyduy ue uey) diysuoyje|as aseydyjue ue aaey spue|sy Juddlefpe

on) Je4) A31114eqosd 13buey e S| 3udy3 ‘udA3mOy ‘ppo Si D JI
"ajeasqns 0L © u0 paquospe Si jey) argjjejaadns e Yiym
A3A€}43A0 ue 10) ISED |L43UID JSOw IY) S| SHY| “SPUG|S| |ENPIAIpU| WO}
3euybya0 01 saeadde X jsuduy pajdeajyep ayl *aoudy  Ayjsuajuy weaq
324310 1aadns 3y 01 uogIngiajuod afqgibyi6au e sayew (p) by uy
wu3) puodas ay} sny) pue (- GiEt|=y) ‘uy = X 40 pooyanqybiau
Uy 4 S0D 3O SUOYLIR (1250 Auew HIAQ |[OWS SUJPWIA O JO AN|RA Y] ‘D

JO SIN|RA UIAD BJREPAMIdIU| 40 ||ews U404 .g.vm_ 30 angea ayy I1snf

Sy Su01)150d weaq 3dj31e14adns Yy Je A1 sudIug ayy ‘(1) b3 o3 buy
-PA0IDR ‘SBOULISWNIALD ISA) JIPUY 0 = 9 JeYY I8y Y} up PAYII( 4
S§ YOIYM ‘3ISED SIY) Ul IIBABJAINUY 1V Ou S| 4Y) dIYSus)Ieys
aseydijue ue 40 Iseyduy ue Bujaey Jo A3)(1qeqosd jenbd ue aaey
spue(sy juddefpe o) 1ey) SIY (dwy udAD b DBuiaey *japow ajdeis ano jO
SWId) UL CUIAD S§ () UIYA 0= ¢ pue ppo S§ {) uaym 2:.32.:-. = d
pue ‘udAd S| ) udYM Q= 4 SO pue PPo S ) uIYM :.SN\_:.. = 4350

-

G'Cl = Y) ‘Ey - x @ *-3°) ‘u0i3§S0d wedq 3D))je(aadns e A|oexd e
04} 230U IS4)) IN "UOJIR|D440D |euoyisod S| daayy "3y ‘abse| sy
ydede - ce({a2) dse jey) spue|sy Bugpupy jo A3jpqeqosd NI I8y A dwy
D 30 Son(eA R PaNIdIUY 10 ||ewg Judsedsuea) SSI| St 3|4J)0sd weaq
32133044300S 3Y] VO () JO SIN{EA IJLIPIMIIIU SO ((ewS SO 1I3J3d Ay)
3Jejuns jey) € uo  Ajwopues, parea|inwu
sdiysuogieiaa aseydijue yiym spueisy 40) avh_u_.n_n pue Loeag Aq
paysabbns 3 nsas ayy sy SKyg  C(L) b3 Ul wad) IS4t} ) AQ uaagb
‘SPUR|S| (PNPIAIPU) WOJ PaLITIEIS AJ§Sudjuy abesdae Ay Isnf S|
AJ§SUdIUg [RI0] YY) PUR SPUR(IS| UIIMIDG IJUIAIJAIJUY Ou SIW) S| dady)
‘0 ¢ I{4)d)4  240)3s3y) pue § « U “‘suojiisod pueis| udamiaq
SUO0LI0|34400 Ou 40§ *°3°y D dbawy A4dA 404 D 0 Injea 4y wo
spuadap (21) pue (11) "sbl jo vorrentead ayy *[( "-- G *E ‘'t = 4)
Y = X ‘GULENSSE 4R M ANIINAYS pIdeds A(qQnop ay) 10)] SU0E}DAL I
331330 043dns ay3 Jo su0i1sod 3y Iy  "h O SINYBA ||B 405 SUD)YIDIY I
|euamepun; ay) JO SUOC)}ISOd Y)Y 1@ $339))d IBIIgadug buosys aq
34053433 |14n 243Y) pue aseyd uy 43))eIS Swoje (e snyp Caegnbugs
st L(4)d)y pue *p pue W jo sangen (1@ doj | = 42 = (AN
UL 77" 0 *2 °0 = 4) "y = X] Su0pIIBEaa [eJudwepun) 3y} JO Suoy}isod

Y] J¥  "SWeaq JuUdAJJIP 40) PAIEN|EAD 3 uUeD SUOLSSAAdXd asay|




i

0fv
L4Y-=V
(81) ‘tl(e-Tawm)-3ly + (#+f2m)-iJe + (Paw-d)e2) .a._

w . (I
*:9°) ‘6oyIP(a440d (wwoi1ised S|yl SIPNLIUL Jedd
uO}IJUN) UOLIRIIII0I0INEG Y SO WI0S I )O uojldunsse 3I341p ¢ Bujyew
Aq wajqosd 3y) (IpOw I "U0}IR[I4400 [euoy)jsod abues-Buo| yim
210415GNS 0|4 © U0 PIQUOSPR 'Z=b *-3°} ‘A11I4potsad JJealsqns
Y3 I|GNOP YA SPUR(S) JIPISUDD ISA1Y ||RYS M S3|1Joud weaq
pa1dea)31p vo uoyidiospe Jo 3dAY SIYY JO 12439 IY) ajeaIsn] |}
ot 3_.2.0.3.33...5 paddais K1ueinbas e ()0 u0y1INAISUCIAL L0)
U0 U0y IdA0SPe FIXINSUIMOD 3G PLROM SIYT JO I(dwex3 Yy SINEIS|P
6uoy JaA0 P3IRLILI0D ALybry 40 SUOYIISOD PUR|S) YIIYM UL UO|3|PUOD
{eudmy AdX3 uv ARy O) |GISS0d S§ 1| *AIAIMOY  "IIRAISGNS ey
© UO PIGUOSPe SPUR|S) JOJ IJISE{Pa4 K1eI8SAYd S| YIIym ‘spue|sy
BupuIAIIU} JO JIGWAU 4] YIIM SISEIADDP Aaepunoq pue|sy ue Ijed0|

03 431119 33 *(01) 53 Ag pajesisni|y 19pow BidwiSs Ay Ul

UG} 19194107 [PU0y1}504 abuey-Biiol yIjm SpueiSi "I}

‘spue|sy Y] uadmiaq dypysuojje|as aseyd)jue ve

30 £31119)550d 3Y3 SUIRIVIPW ING *SUD) SO puURLS) U} UD|IRLBAL0D

abuva-6u0| STy Jey) (IPOW ® JIPISHOD MOU ||Bys AN -J abae| Joj JurIsuod ©

sayoeosdde suoyjisod 33)33eg 3y) @ (i)d jo an(ea ayr (€ jo saydiynw
(24693uy 3q ISP SuojIeIedas pue|s) SNy} pue SIS 3NIJe| P IS ISe

swoje 3ey) 3dadxa) spue(S] Y3 JO suoj)isod By) UIIMIIQ UO|Ie(IN0D

abues-6u0| OU S§ 213y} YOJIIIS SEYY UL PISSNISIP |IPON Y] U]

(wn LR TR
pue
Z “
(91) N-uc.mm-a

UCEIUNS WOLINGLAISEP WO)JesRdas PuR|S) SIN) 40}

. -
(s1) e W) -9 e b Gn

S YIPIS A|dadm

g (2xy ‘IxE "6°9) ‘2 < 4abazuy we s§ b 2s3yn ‘b 07 [ewb2 ysaw
N 43AR{ATA0 YI§M SWIISAS JO) PIOY OS|® SI|NSIs IAOGe |

‘panmouvosd $S3) S 133333 MY D Nepaa w1 09

*40§ARYDq dseyd)jue 0] UONN0D Weaq 3| (ds I J0 Ioweseadde (el .sP(D

3 uo saye) 3[4 40xd Wedq ) O PPO ‘({TWS 40) ‘puey I G

up .v:.ms.un_.l.m opse)-uny pwsiegnd A1363530 jo N8 4 N

YIm AQangrergpenb saaube sqyy -pabueyoun A|ajemxosdde o, a)ewas

YIPEM 2ul YIm “Apyhy (s AQuo a(fjosd Y safiueyd 93ud12)13W

) ‘D w3 qews a0y ‘p-vz "shig uy UmoNS S§ Sased IsoN) 40 W

3)UI2YADIUY Y] JNOYI IR PUP YI|A SB|(J0Id JO VOS|INdEOd ¥ RO - B2

suoyjesedas A3YUID PUR BOZ = B2 JO IT|S PUSLS| TWEISWOD ¢ 40)

Il PUe gL *C “2 = O 49) [(6) DI Uy wad) Pu0Ias) w13) 3mMaadg92IM

a jo .5:3..3.39 WY £q pIsSAEI ¥O|IIB 132 DI IIR|IENS 22pIO

-1543) oq1 §O 3| 1J04d senbue YY) v) SIBUPYD BYY NeNIfe) an Iy joud

weaq 931110(43dNS ) U0 ) JO 133)2 Y JO WOLIRAISR{ || Ve SY




‘sjutod 3sayy e g - m wwcu OSHEIAq (UG pag)wy = X ‘swedq
3dIRPSMINS BY) JO IDIUID ) e Mtds ou sy 3adyy TSHEM W0L)ORA) ) )p

ujew 3 3o Sujdeds ayy jo W/ Sy saids ayy jo fmyoeds ) ..Smu

SPURLSL LENPIAIPUY 3UY o4y pRualieds A))suduy obesdre Byl uo us “diusuoiielas aseydiue ayy o) anp saseyd jo uoyjeq(asues
L . ; ,
*su0414s0d purisy ayl jo A33potiad Ayl Jo woy1ragsaa @ e wIym HHEpUY ‘weaq 2313101 4adns e punoae | |ews S1 Wi Yy “spueys) |
‘SaANds gy “suorIysOd pueisy auy o A11dtpojaad shessae ay) jo azys 4y Duome diusuogieras asedyyue agy uy burreusbyso Fuasasi0uy
a) jo ¢ .
U3 S1Y 173°) e - ©24 0) Jenba pur spueis) jpe 40) |ed)uap) W10 Unsas s sy £ 2507 WA Wl e .y spueys| 40 saquny gy se
S®asdu -
3q 03 pawnsse u23q Sey 37)S PUEIs) 4| 02 - N 40) a|yj0ud weaq ¥ P 10U S30p pue Juedsu0d ¢ ) Uoyrun)-y  apun ease sy ]
32433e143dns 243 Jo joid e S} p aunbyy u t 4y = x e apds e sey (z) (M )¢ .“ W v - i
'K AT :
(%}1 atyjoud Lygsuajuy ayy PUE SAYLULWOP Wi3) PusdAS Y)Y *( « sy .
cacy Wy (U0} 110d04d ease ue yyym SU0y3uny
{(22) - —-: ﬁwm.. N.:mu P GRS !
2 ®113p 4o 13s e £q pajuasasdag Quedy ..y SpURiS) 30 sagenu f
d
M sy A13ay30adsas B:T.ulcwb PUP (-yZ 01 {euoi3undosd aue syead
f-Houy 241 40 WIPIM pur Iybiay u  suoy1ssOd pueysy ayy 3o K1y34pogaad
a3 eab Besane 3Y) 6up)I3gaa (- 2eqrp=yy + M .
S (R T I T BIIRUM I 0 ) 1 e sead ey y
¢, N ) :
S+etrun ) - W WS i
oz) wili-uz) uis Y *
se A12)ewyxoadde Pyrom !
g 29 ued *(ostgetay) Wy wy L x cuoyyysod weaq 234370
{61) ‘2rx 503 (1-y) - |
-43dNs Yy Jedu Loy - Ly 40 anjea aendyjaed e je + aaso pajeabajuy Z '
Ofu .
A¥esudjug ayy ‘(1ews s§ ) jey) fiupnssy -1 qpym Jo 403333)3p © uaA0 Led-=u .
[xwuzi Jana t (x 503 4 ) ¢ . W2)dy s }
alyjoud Ayysuajuy ayy buyyeabaruny £q uaas s Siyg o 1y se jueIsuod 1y [}

SULRNIL UO1IIUN) -9 By3 sapun ease ayy Yewy ttessy) -ousz o3 asoyd>

S® passaadna aq ues YOI I®{ 34400 (euoy ) sod Sty woty Huy
4

Sty 503 35nedaq ayqyby|bau pue |(ews aq (415 Aew((a)d)y g0 TNNSA A SuBug ) ez uepy aagpews Kysnoyaqo ase spueisy ayy yo
A11suduy pajesbatuy ayy ¢ ..._.. = X3 A3juijuy 03 S206 u0sIduNg ayy S35 1 E "Big u) umoys sy (a)d SPURESY O sagunu 1010 ay) 5§

daym ¢ L 131303 Yo Jdasrxa osaz Baoumhadaa sy ((a)d)y

42 pue suoyrtsod pueys 343 jo A3)d1pojaad abesare MY Sy ey dsayn
"

€l




() L o€ - wau))-dle
ofu
(1Y-=4
N + 2% + WU 1-3) 9 4 ([ ﬁm + W2u) J-agy 2] ..“ _v = (4
a6 01 payyypow
2q ued (g1) 'b3 -ayeaisqns paddals Kjaeynbaa e ybnoayy uoyjyeyassnd
abuea-buoy ssassod suoijysod pue|St 43KR(43A0 3y} 10y} IWSSe an
"I uot32ds Jo 1ey) 03 se[miS (3pom e ue paseq
JUAEIRIL] (eS3UID @ HaPiSu0a [[Pys am Buay ::.o_.ﬁ.wwwuu tepoads
OM3 10} PaIIPISUDD ¥IDQ Sey sadejans paddays uo SPUR| Sy 413K@|IIA0 WO )
SU0AIDB}B AGABUD-M0| 3O Butaaeds ayy  -uotre|aasod {euoyisod afues
-6uo| aaey Lew spue|sy yoyym uy uggrenyis e Jo ajdwexd ue S| IIPjuns
paddays Apae nbaa e vo uake(uaro ue J0 uoqidiospe 3jesnsuavemo)
358J0nS paddais K{iv\ib3y T iic Spueisi Al
T943y pawnsse 3735 3)6ULs ay) uey) 4ayIeA ‘Sazys pueysy jo

UoyINQLAISIp @ PN|duy 03 pazyjesauab 3q os|e ued wa1qosd ayy Lyaeay)

K]
w -x) 9 ..ﬁx.. v

(92) Ak (3
EYET Y
2/x uis b
(sz) WY M;...,.w HEIOUT
puv

9

LT3 Am etk

(v2) (11 eto-s]gb 4 [P(mibygu)-i] o
{=% (1-y)--v b

s [o(w-byu)-iJy) (w-b)} ¢ (i
RN E

se
UITLIm aq ue3 oy ydunyg Uosieaasorotne sy 7 . b Joj) vb ysaw jyun
10 Spueysy sakeisare oy paziesauah A1sea sy Unsas anoqe ayy
‘spueisy hugaayyesrs
».acvvea..uv_: wo.1y pautelqo aq PINOM YO1ym Jey) 3snf St 31josd weaq
annegaadns pasnseam Y3 sasodand (ex3d04d 404 sny) ‘voLIeaaa0d
{euot e sod abues-buoy H34m spuegsy 404 sag.iepunoq aseyd(yue oy anp
173))3 uP 3A435q0 0) pasynbas ase $4013013p 43| tews vars 'y 1abaey
404 “pasn Apuowwor St Uey) Ssap Yo ‘.02/1 30 aunyaade Jenbup
4013019p ' 03U} sayeysueay W ‘02 - W Jo Buideds azjuan puP|st ue
404 "SSa( 40 01 o 43ps0 3yt o aue S10ds wo13304541p 4o suosyesedas
192444} -a0eds teanadpoas uyp .m:ST.x Y 40 QU/ 30 YIpiM @ Qltm
1017313p © 40y 35 £juo sy 7 "YIpIm 10)3233p | ews £;omaayxa ue 40y
dasxa 31qibeyhau sy U 3y o oI INGLa3uod 3y jeyy Shoys

amfyy sy gz - eISIP 10adas © a0y ¢ By UL panogd sy sqyy

(€2) W owms tve oMy -,

Aq uanyb sy 30 UOIYdUNy o sp (22) b3 vt wuay

18414 34y 1 puoras ayy 10 O30 ) ‘e azis tenba jo spueysy 104

.m. ! s oda7 sreosdde 133449 AWALBAIL Ay  sapiews syah

WI3) pupd3s 33 30 unyIngy.ajues LI 1 “adbur( s33 1 sy
St

s S




IZ)S-YJULS © U U0 INGI0D 3|qiby (6ou @ aajb pue yeam aae sayids
BSaY|  CSPURIS) (ENPIAIPUL WO PIAIYIEDS ATP5udUL Y] 40 dOY uo
6uy3))S sayids daeys Smoys 31} Josd wedq 3D )Ie(4adns Y] “dyysuoyiIe|aa
aseydiJue WOPURA ® YN PUR U0)]R[2440) jRuo)llsod dbuea-buoy
)M Spue|S) 404 “SIINSIa Buplly(ds weaq ey |ywey ) ‘deqnbaa Inq
wopues Jou S§ diysuoy (s aseydiue W) J1  CAIRINDIIP JUIDINSEIW
0 21935 ) o Q)6 63w 25D Aur uy S§ 139139 Y| “dysuoyre|as
aseydgue Yy AQ PISAEI 20U PadJuy Y Aq (U0}1013a20D jo Iaubap ) uo
Guypuddep) (Q4BE(S AQuo PIIaj e s§ SI||j0ad weaq 324310 sadns 3y)
30 3duys Y3 ‘dIySUO)IR|IL ISMYD{JUT WOPURL € YIIM PUR U0 IE|I140D
(o903 74500 J06URA-1404S YIIN SPURIS| 40] “SUOISNIIN0D IAfjelq|enb
SnoyAdAd YIjn 360 SI|NS3L ay) “spue|st ) Guowe ?-a.suco:-_os
seydiIue ue UERIUIME INQ SUDYIISOd PUBR|S| Y] 40 UOEIR 240D
abuea-Guoy pue abura-1a0ys 3Onposd Jey) S|IPOW S04 PIUIEIGO ISP SUOYIN|OS
ni0)-pasol) .e..m:.f-._ pue voisnoy Aq padojarap poyjaw ayy buysa
PIIENEEAD S) AJJSUIJUL Y  “SHOYIDUNS-Q JO 335 @ AQ PIWISINIIL S|
spue|s) ) 6uowe uoy19(34400 (PU0JIISOd AYY “SUDYIEIND|ED W) u|
*u0§IR(34400 [PUO}IjS0d SSISSOd JeY) ANLAISAAS WD JO Jey) uwy) aabaeg
YSW JJUN € YA SPuR|S| JILE|IIA0 PIQIOSPR £|IJEINSUIMNDD W04
A11593304 (331 30 VOIING)AISIP v nbue ) PaTRIRD|Ed Iawy an
J0anS A
"pabueyd Sy SUCAIDI|D JUIPI D)
) Jo A612ud 3 s¢ SU0JINRY Y4 (,I11d5.) diqnop pue 3| buys jo

dueseadde dNeuad) e W) Afoweu * SUDY)03|J34 [eIUIMEPUNS T U}

(61)
PIALISQO pue SIORHuns paddals A|4einbas YIim PIIR]I0SSE vouamouayd

AR)Lpme) ) MOYS |[}A Sweaq 2D3130{4adns ay) pue spur|S) ay) Guowe

deysuoy1e|as Iseyd)ue WOPUP. OU S| J43Y) ISED SIY) M “SII4IY
3y) uo Aywopues uey) sa3es sabipa days Je AILAONU 03 pasnbas (e
aae spurgsy ayy )| uaddey p(rod spyL  “(£Z) "b3 uy wojIemms gy wy
=13} 1544) 4] 4q uaA|6 Sy UOKIIUN) UOLIR|44030)NE W) PANO|L® 08
S} 52304431 JWIAJHIP UO SPUL|S| UIINYIQ JUANIDE[DSIP |PUD) | SUES)

3y gy -3y *2)poysad A1333543d s suojiisod pueysy ) )
3.3.:.3:‘:!5 PIAIITQO UG Sey *I0E) W) *S|yY  -IWYIAS Je(s ¢ WO
paqiospe spue|s) Hujaa)reds Ajjuapuadapu) woas J(RSIS PLAOR YIEYs Jeqd
ISNf Sy 4304d Wedq 22131014dNS paanseam ay) pue |jews £1qy6y 6w
S§ SWUB) 32WDI2JINME Y)Y WOU5 AYISUINNE BYY ) wWOLING)AYNOD Y
‘noasen A33a S| 2snJ4de 401IDNSP Y] SSIHUR NG °X JO SINIPA aejAdjaed
10 40200 (11n sayds *21052q sy IS Wbnosy Abssus wo spuadep e

(62) « _Mrewm Ly

3 ~m - Ly
1@ N30 Sagyds ayg)

C32053034]  "IDNYANS Y)Y OF ARNDYPUIADd JDYSURAY ERJUIWON W) S§ _m Jagn

b
(82) cp MM g Y,

a—m )
Aq pauyjap mou $§ ¥ I0W) XD

*(61) b3 Aq uaaib s3|nsas awes ay3 03 speay ([2) "b3 wy pawpsap (A
UOLIJUNS UOKIRIIAI0D0INE Yl “23ALLAIA0 ) INONIEA ddvjans paddms

v A1 @34 emayds smoys g danbyy  “spue(s) ) Guwowe dyysuojjeqde
aseydijue ue 0) SPRA| YOHYM ‘IS padeidsip A||eu0|le|Sura) Y] O} 40
1S W0 0Ju) 3q Aew uOYIdL0SPR 3Y) 3TILaad) YIrd wy ‘3pI dAS A ¢

Judmade|dsyp (radje| m ue sy a3y CIybray days ) S§ ) pue arepans

Y1 0] [PWIOU JOIIBA JHUN Y S§ D YIPIN EIII) W) S§ W Jadgn

[ e e S




"uOIIeAS )P Aea-Xx
ajbue-buyzesb pue *(QIMY) UOLI2e4))1p V0TI ABaaua-ybyy [T IRRETYEY]
“(0337) vo1IORAS 3P W0III|D ABadua-mo| Ipn|ouy SINbIUYII) ISyl - aIke(

2jmoje 21661S @ 0 3AJIJsUIS S) Jey) anbyuyda) Aue 03 Ajdde suoysnyduod

(1]

) pue adeds (e204d13ds Uy AIISUINUL JO YOI INGIIISIP © PIGYIISIP

JABY M “DOUASSE U] “SI||04d WeIq PATIVISSIP WY FINSTIW 0] PISA
anhiuydal 3y jo Judpuadapuy s diay PALATIME SI{NSIs g

:3..5:2.:“ SYY NeITMS 0) SUO)IR NI P) Bugyew s o

‘PAIIPYISUOD 3q OS|e ISP S10100) Buy2dnreds dywoje ay) Wy Iwasaggep

aseyd ayd 4o 132)52 3y adeys weaq 1 Jo woyIeERI(EI ) ¥y

UY) ‘0313)4(p ue SwoIe IILAISQNS pue leqlospe ) S .$~.a=~al_

Y Uy LIAISUIIXS PASSRISIP UIIQ Sey Jey) w3|qoid ® “sda)S dymojevoN

UMOp pue dn A121Pu1LT QIIM IDR)NS @ 0 (PINNIPY Sy WRYSAS MY

‘1€I1IUIP) BIE SWOIE INEAISANS PUP IVRQIOSPE Y )|  “BIay PIILIsId

STINSIs WY uey) PAIED) |dw0d 2.20m S| WI(QOd WOYIIRIYSIP Y pue adeys

Wedq PININSLJIP 3Y) JO YOI IRA| 3P YY) Uy JuPYsodey 5| Bupsdnpeds

2I0AISANS YT JO 333))2 YY) ‘Swedq 2IPs0-{esBAIuy A(uo ae )

ASNEDIQ “ISED JeYd U]  "SISIXND AINIP[IAANS OU * 3y ‘aundonays [{LI}]

® W0) SI3Ke|43A0 ‘JaAImoy AJuanbasy -suoglisod weaq 32q3req

-430NS YY) 1v IPNY|(OWE OF SITNQLLIU0D IFEAVSGAS Y] Oy Pw) xosdde

SIYY ¥y ISREDIG ‘uojyvmyaoadde DpYRIDN)Y YT UIYIIR JSea] YO

‘0237 J0u $) 4017v) BuyaalIeds Jpwnre ajesisqns 3y Jey) awmsse

M gt PIOY OS(e SIINSIA WY "0137 0) (enba aue Jey) S10))0)

6ui 2233935 JjWoIe RAISGNS pue 6uL4IEDS 40§ WOLIEw) xosdde
1MUY Y] PpIENSSE SISED | (P UL BARY SUOLIRALIIP )

U0y 1e{3440) (ewoyyisod Fbues-6uoy yIpm

SPUR(S| J0 uotleIsajjunm (¥31SAYd B1QiSSOd € S| WOIYR ‘ade)ans paddars
Araeinfax ® vo spue|Sy 40§ PINUISIAE OS|® Bse SwO)IRIRD|e)

‘954003 0 ‘wiebe sypnsau Buyragids

wedq ‘diysuojie|as aseydjiue ae(nliss e 404 PISN S§ SOYDNWP




“uogyeardasd uy *(2861)
V) ‘AWN0|)SY ‘S3IRJIIU] A0IINPUOD WIS J0 A43S1WaY) pue $3§shyy £
U0 32U4Ju0) |enuuy L16 I° pajuasasd ‘L jebe) -y ‘) pue 43uo0jes g

--a f!f.i:.-,y!x‘&ms% 83.#.»...5..:&.2._2
*$3yshyg [@{Way) Uy $3(a35 i5buyads ‘omoy "y pue mojasuep -y *spa

AL TI0A S338Ling PYIOS 30 S313Aug pue KNSHNaYT uy <Apebe 9 -y

SN ¢ 7/(:1 ) B T ) MECL TR IR )
92 *sySA(euy 330 NG daj Ada3seny1ads woxIagg faI vy @

*25S (1861) €01 "12$ adejang
*6bely ‘Y pue ueqad "4 '2KS (I1861) €01 135 Bdesung ‘ueqapy -4

. _ "6 43rdey)
‘(€961) o0ds4ouea ues ‘uewda. ‘U0YY1ORA) )10 Aey-X ‘adtuyng ‘9

. _{2961) wepsayswy ‘pueqjoy y)ion'133)eN
Aq uoy3deayjyg jo siskeuy 133.4)q *yyobeg "N ‘S pUR nuewIsSOy Yy

692 (1L61) 92 125 adejang
602 (0£61) 12 "13S 3dejang ‘yaey ") 'y pue woysnoy ‘3 p

905 (1861) 601 "13S 230)uns *baaquyap "1 M pue swey||in "Q 3

“b6¥

(1861) 901 42§ @dvgang ‘Ag(ebe] "9 ‘y pue ‘buey )-'9 ‘n} ¥-°|
“(6£6]) 1y _‘uorey edog ‘ssasy Jy)

___'MOLasueA “y "pd ‘|| |0k ‘S3IE)ang P}10S JO $515Aqd pue
FNSiwdg) uy 0s1® (k1 (6£61) €8 195 930jan5 ‘ugarsuyy 3 -y

941 (€L61)
6E 135 DWIIRS S0y "M ‘W Pue ‘Kaadg "} g ‘N S ")

"60L (1£61) 92 “135 adejung ‘aowidg ) ") pue swepy "7 g

144

‘0¢

"6t

‘81

“n

9

St
ol

€

il

n

. 5 sadeg
. {696] ‘1404 Moy ‘43)1p) yefiomos 'y ‘9 -pa ‘3830405 pyjes
10 Kiys|wdy) pue 3.in15na1S ayy uy ‘Ajayeqg ‘W o pue Adway °) ‘¢

6102
(6161) 1S "shud "|ddy "p ‘sagzuamy ‘i pue ‘Saqeq) P ‘uqey ¢

‘100 (0861) €6

195 @eyang 1ES (0861) 26 195 adesang aaneg 3 pue sawesy ‘W H

6E1 (1861) L01 135 depng ‘Guep )9 pue ny -
€61 (6£61) 18 "135 adwpang ‘buyy “y - pue 3qag "y "W
TI2 C43Y 393 ‘MagA3a @ 40y

‘€22 (0861) L1

TIOWIDY CyIS CIep P 34NN "D g PUR *n) “y--) *Ayjebe) ‘9 W
. {0B61) 124A351] ‘equls 'S ‘P *SuojSuajg OW)

U} Buyiapi0 u) ‘buem “I-"g pue ‘ny “y--) ‘AKyiebey -9 "y (@

“EEL (0961) 26
15§ 23kyang “Kpjebel ‘9 -y pue ‘buew *3-'9 ‘nl w-'§ (P

"(6161) 1) ‘uorey elog “ssaug m_u
_ 'MOLasuRA "y “Pa ‘|| ‘|OA *SIIJANT P)|OS 4O S3qshyg
pue Ta3S[eag) ‘Guen ")--9 pue ‘nY ‘W--) ‘Kjjebe) ‘9 -y (B

6Ly (8L61) 69 "shy4
‘w) p *hyjebe) g -y pue ‘n) -y ‘buen -)-'g (L]

. ‘1 (L261) 6¢ ssam1a
A3y “shyg ‘Kyjebe) ‘g cy pue ‘Guey “3-°9 ‘ny Y-y (e

20y (5¢61)
SC 491120 “Ady “sAyd ‘K|iebe) ‘9 'y pue Zgouyong ) ¢ (@

182
(561) 25 "135 33vjung “saneq *3 pue ‘sl y “1abu) -y (e

"£52 (6961) St “135 33epang ‘Ajayeiy W "¢ pue Lowsy ) ¢ (D
101 (£961) 8 "#95 3depang ‘uossdpuy ¢ pue RSy ¢ 4 (4

(£961) SU1 '8 435 dejang
9Lt (2961) 9 135 B2v)ang aamian W C pue bueyy 3 c3 (e

$INBI239Y




TIVRAISANS Y] JO Ty 3IDIM) YSAM JHun e ARy Py
U0y3e|3a402 |euot)jsod abuea-Huoy YIem spue|s) 40) dyids
UOJIIUNG PIIIP 1SJ)) Y] PUR Wedq pIYICASJIP YY) JO 4IJUID
Y1 IPNEouy ISNE pinom Jey) aunjaade aegnbue 10339)3p e 0}
SPUOdSaLa0D pi/ug = P CSTUN Adteg (eromlgnaa uy uIALb
SL 3 "3 3Zys 4010319p Y)Y Jo worIIung e se ((zz2) by w
Wi3) PUOd3S) SPUR|S] PIIR|DII0D UIIMIIG IDUIUIJIIIWY 0) INp
A31sudjuy paieabajuy ayy pue ((22) "bjup wud) Isayy) spueqsy
1eNPIAIPUY WO SIEIESUIIU) paTeshalul Jo wns ay) jo oL)ey
‘[140ad ay) jO 4AIUID Y] e uoyIduUNy 9

OU  S) BANGY CIDMIIBJANE ALIONAISIH 3B1IWOD )0 ISRRIIPY

‘uMOys Jou pue ye3am aue --: ¢ N ; jesmogiduny-y azys

L]
LT3
4194} pue Spue|s) JO uojjesedas ay) uo Spuadap suoydung -9
353y Jo YI6u3LIS BY| “Spue|s) Y] UIIMIAG IIUBNISJANUY

0] Inp d4e W/ET ' SUOLIIUNY RYLAP Ayl "AZLS pueisy

agburs © jo adj0y> Y} Aq pasned aae vwixew Aspeipisqns ay)
“SIURISUGD 32}1330] OF S} SuOjIIsod pue|sy ) JO AY)Dipotadd ay)
“SIURISUOD 3DNYIP] Q2 = NZ IZ)S Iwes ay) ase spue(st |
‘00432134400 [eU0ll}sod abued-Huoy huiaey pue 3jeaysqns

3Y) SO Jey) IDPM) S JIUN Y) 1M SPUR[SL JO HOY INGLATISIP

© WO4) UOI}IID|JIA 49PL0-PPO ue J0 a|1)0ad se nbue >)3BEaYIS
*(¥1) "b3 Aq uaasb sy (4)d

“Kyjutguy 03 sanugjuod (i)d  -uoyie|asia0d jevoiljsod ahues

-Huo| YItm spueRist JO UOIIIUNY UO|)e|3II030)Ne UP JO I|dmex)
(74

s 613

v b1y

€ "By

‘UISOYD S§ SIZIS JO WOLINQIIISIP © 5§
Jeaddesip Aayp  az1s pueqsy a(huis ® o 3agoyd Wy Aq pIsned
AJe cwixPw A40)pISQNS BY|  CSIUPISUOD 324)1e| OZ = WZ ‘I7¢S
wes Yyl |te ase spueisy 3y - dbaey a0y ueyy (uoyjesedas
pue|sy ((ews) O ||Pws 10) pacunowosd 3iom sy GugylfLds Siyg
*san370 6uIIIn|ds Y10ds D1 3Staa)RaRYy) ‘s3Larpunog aseydt jue
10 djueutwopaud © S3ag(dwy ) ppO  "S133552 IWAIIJAANUY VO
Aiyeam Ajuo puadap sa|9j0ad ayy “sataepunoq aseydsjue pur
aseyduy Jo A1 |1qeqoad [enbd ue S3y(dwy ) vaA] Ibesanod
MO| 3703ay pue uo)jeasedas pue|sy abse| 03 spuodsasiod

b 3baey  "25422)493uy YIIm (SIAIND payseqg - SILIEPUNOG
asendijue 0) NP WA} IINBLIJIIIUL INOYIIR SIAIND Py{OS
UW=D(P0l-D(C-0(3°2=b(e u-xaner

241 punose .5 - x Jo uoi1dUNy ® se paYlogd sy A suatuy Ay
- (Bugbuend si Ayisuap pue|sy ayy AIWaLeaInba 40 abesanod )
*-@°t) SpueIs) )O [) U0 IRiRdas T JO SINLPA {PIIAES JO)

‘U0 e{asa0) (euog1tsod abuea-yaoys Bujaey pue ajesysqns Iy
4O %Y1 221M) YsIE JFUN P YYiA SPUR|S| WO4S (|-4) WO4}ID|)3s
3311101 43dns 43pa0-1541) Y)Y 40 PAIP|NI|E) SALYjoud sejnbuy
N0} 1934400

1euog1isod abuei-3104S yIim spue|s) jO |apom ¢ 10) Swoy)ysod

PuR|St Jo °(g) by Aq uaaib *(a)y YOEINNY vOLINGLIISIP Uy

swoyjde) aanbyy

€2

"2 "By

Y]

e -—




B(1+W2)

B(O+W2)

| B4

(T

“ybray
dais ayy S| ) pue ueIsuod AR A St e “(£2) "bY 4q
UBAL6 s adeyuns paddays ® YOS w0 SOy Isod pue sy sake|

-43A0 40) UOIIIUN) UOYIE|dal000 Ne Ayl -GuyYIR)S gy 40

QY WM pL0S ® 40) ddejans paddays © JO weabeip dp1meaydy

9 64y




=t
>
) » o ® o
o O o o o 3
c.ﬁ,  E—— T T 1 T T
n
a
[\
o
SR. -
> -
~ _]
9_4
Q
e o
ol | NN DR SN NN SRR SN S

(XX

os!

=109
<1001

10!

2=0

e




B '101’;

a =0 _

os!




~

b2nz B2N

: o

|

B+82n

oon




S %f

2.5%| oL L
” .
a0 N
% ¥ w of . )
® & B % 3 .
m [ ]
!

Fig. 5 !




Dr. Robert Gomer
Department of Chemistry
James Franck Instictute
$640 Rllis Avenue
Chicago, Illinois 60637

Dr. R. G. Wallis

Department of Physics

University of California, Irvine
Irvine, California 92664

Dr. D. Ramaker

Chemistry Department

George Washington University
Washington, D.C. 20052

Dr. P. Hansma
Physics Department
University of California,
Santa Barbara
Santa Barbara, California 93106

Dr. J. C. Hemminger

Chemistry Department

University of California, Irvine
Irvine, California 92717

Dr. Martin Fleischmann
Department of Chemistry
Southampton University

" Southampton 509 SNH

Hampshire, England

Dr. G. Rubloff

I

Thomas J. Watson Research Center
P. O. Box 218

Yorktown Heights, New York 10598

Dr. J. A. Gardner
Department of Physics
Oregon State University
Corvallis, Oregon 97331

Dr. G. D. Stein

Mechanical Engineering Department
Northwestern University

Evanston, Illinois 60201

472:GAN:716~4

94/056

TECHNICAL REPORT DISTRIBUTIOM LIST, 056

Dr. K. G. Spears
Cheaistry Department
Northwestern University
Evanston, Illinois 60201

Dr. R. W. Plummer

University of Pennsylvania
Department of Physics
Philadelphia, Pennsylvania 19104

Dr. E. Yeager

Department of Chemistry

Case Western Reserve University
Cleveland, Ohio 41106

Professor D. Hercules
University of Pittsburgh
Chemistry Department
Pittsburgh, Pennsylvania 15260

Professor N. Winograd

The Pennsylvania State University
Departaent of Chemistry

University Park, Pennsylvania 16802

Professor T. F. George

The University of Rochester
Chemistry Department
Rochester, New York 14627

Professor Dudley R. Herschbach
Harvard College

Office for Research Contracts
1350 Massachusetts Avenue
Cambridge, Massachusetts 02138

Professor Horia Metiu
University of California,
Santa Barbara
Chemistry Department
Santa Barbara, California 93106

Professor A. Steckl

Rensselaer Polytechnic Institute

Department of Electrical and
Systems Engineering

Integrated Circuits Laboratories

Troy, New York 12181

No.
Copies

e mec g e e S

T es o wlapeerd T o o




472:GAN:716-4

94/056

TECHNICAL REPORT DISTRIBUTION LIST, 056

Dr. 6. A. Somorjai
Department of Chemistry
University of California
Berkeley, California 94720

Dr. J. Murday

Naval Research Laboratory
Surface Chemistry Division (6170)
455 Overlook Avenue, S.W.
Washiangton, D.C. 20375

Dr. J. B. Hudson

Materials Division

Rensselaer Polytechnic Institute
Troy, New York 12181

Dr. Theodore E. Madey
Surface Chemistry Section
Department of Commerce
Kational Bureau of Standards
Washington, D.C. 20234

Dr. J. M. White
Department of Chemistry
University of Texas
Austin, Texas 78712

Dr. Keich H. Johnson

Department of Metallurgy and
Materials Science

Massachusetts Institute of Technology

Cambridge, Massachusetts 02139

Dr. J. E. Demuth

IBM Corporation

Thomas J. Watson Research Center
P. 0. Box 218

Yorktown Heights, New York 10598

Dr. C. P. Mlynn
Departaent of Physics
University of Illinois
Urbsna, Illinois 61801

No.
Copies

Dr. W. Kohm

Department of Physics

University of California
(San Diego)

La Jolla, California 92037

Dr. R. L. Park

Director, Center of Materials
Research

University of Maryland

College Park, Maryland 20742

Dr. W, T. Perla

Electrical Engineering Department
University of Minnesota
Minneapolis, Minnesota 55455

Dr. Chia-wei Woo
Department of Physics
Northwestern University
Evanston, Illinois 60201

Dr. Robert M, Hexter
Department of Chemistry
University of Minmesota
Minneapolis, Minnesota 55455

Dr. R. P. Van Duyne
Chemistry Department
Northwestern University
Evanston, Illinois 60201

Dr. S. Sibener
Departaent of Chemistry
James Franck Institute
5640 Ellis Avenue
Chicago. Illinots 60637

Ro.
Copies




472:GAN:716-4
94/056

TECHNICAL REPORT DISTRIBUTION LIST, 056

No.
Copies Copies
Dr. John T. Yates
Department of Chemistry
University of Pittsburgh
Pitcsburgh, Pennsylvania 15260 ‘

Professor G. H. Morrison
Department of Chemistry
Cornell University
Ithaca, New York 14853

Captain Lee Myers
AFOSR/NC

Bolling AFB
Washington, D.C. 20332

i Dr. David Squire
Army Research Office
P. 0. Box 12211
Research Triangle Park, NC 27709

. Professor Ronald Hoffman
: Department of Chemistry
¢ Cornell University

Ithaca, New York 14853




Office of Naval Research
Attn: Code 413

800 North Quincy Street
Arlington, Virginia 22217

ONR Pasadena Detachment
Attn: Dr. R. J. Marcus
1030 East Green Street
Pasadena, California 91106

Commander, Naval Air Systems Command
Attn: Code 310C (H. Rosenwasser)
Department of the Navy

Washington, D.C. 20360

Defense Technical Information Center
Building 5, Cameron Station
Alexandria, Virginia 22314

Dr. Fred Saalfeld

Chemistry Division, Code 6100
Naval Research Laboratory
Washington, D.C. 20375

U.S. Army Research Office

Attn: CRD-AA-IP

P. 0. Box 12211

Research Triangle Park, N.C. 27709

Mr. Vincent Schaper
DTNSRDC Code 2803
Annapolis, Maryland 21402

Naval Ocean Systems Center
Atta: Dr, §. Yamamoto
Marine Sciences Division
San Diego, California 91232

No.
Copies

12

94 /GEN

TECHNICAL REPORT DISTRIBUTION LIST, GEN

Naval Ocean Systems Center
Attn: Mr. Joe McCartney
San Diego, California 92152

Naval Weapons Center

Attn: Dr. A. B, Amster,
Chemistry Division

China, Lake, California 93555

Naval Civil Engineering Laboratory
Attn: Dr. R. W. Drisko
Port Hueneme, California 93401

Dean William Tolles
Naval Postgraduate School
Monterey, California 93940

Scientific Advisor

Commandant of the Marine Corps
(Code RD-1)

Washington, D.C. 20380

Naval Ship Research and Development
Center

Attn: Dr. G. Bosmajian, Applied
Chemistry Division

Annapolis, Maryland 21401

Mr. John Boyle

Materials Branch

Naval Ship Engineering Center
Philadelphia, Pennsylvania 19112

Mr. A. M. Anzalone
Administrative Librarian
PLASTEC/ARRADCOM

Bldg 3401

Dover, New Jersey 07801

472:GAN:716-4

No.
Copies




——

Office of Naval Research
Attn: Code 413

800 North Quincy Street
Arlington, Virginia 22217

ONR Pasadena Detachment
Attn: Dr. R. J. Marcus
1030 East Green Street
Pasadena, California 91106

Commander, Naval Air Systems Command
Attn: Code 310C (H. Rosenwasser)
Department of the Navy

Washington, D.C. 20360

Defense Technical Information Center
Building 5, Cameron Station

472:GAN:716-4
94 /GEN
TECHNICAL REPORT DISTRIBUTION LIST, GEN
No. No.
Copies Copies
Naval Ocean Systems Center
Attn: Mr. Joe McCartney
San Diego, California 92152 1
2
Naval Weapons Center
Attn: Dr. A. B. Amster,
Chemistry Division
China Lake, California 93555 P |
1
Naval Civil Engineering Laboratory
Attn: Dr. R. W. Drisko
Port Hueneme, California 93401 1
1 Dean William Tolles
Naval Postgraduate School :
Monterey, California 93940 1 i
i
12 Scientific Advisor 3

Alexandria, Virginia 22314

Dr. Pred Saalfeld

Chemistry Division, Code 6100
Naval Research Laboratory
Washington, D.C. 20375

U.S. Army Research Office

Attn: CRD=-AA-IP

P. 0. Box 12211

Research Triangle Park, N.C. 27709

Mr. Vincent Schaper
DTNSRDC Code 2803
Annapolis, Maryland 21402

Naval Ocean Systems Center
Attn: Dr. S. Yamamoto
Marine Sciences Division

San Diego, California 91232

1

Commandant of the Marine Corps ;
(Code RD-1) s
Washington, D.C. 20380 1

Naval Ship Research and Development
Center

Attn: Dr, G. Bosmajian, Applied
Chemistry Division

Annapolis, Maryland 21401 1

Mr. John Boyle

Materials Branch

Naval Ship Engineering Center
Philadelphia, Pennsylvania 19112 1

Mr. A. M. Anzalone :
Administrative Librarian P
PLASTEC/ARRADCOM é
Bldg 3401 !
Dover, New Jersey 07801 1




